[ JP-A-10-145206 ] 

A power device comprises a main IGBT 10 and a detecting 
IGBT 18 connected parallel to the main IGBT. A MOS 22 protects 
the main IGBT from a short circuit current based on a voltage 
drop generated by a resistor 26 connected to an emitter of the 
detecting IGBT in series. A resistor 28 connected to the 
resistor 26 in series is short-circuited by MOS 24 in a normal 
state of the main IGBT, and the MOS 24 is cut off after a gate 

voltage of the main and the detecting IGBTs is reduced by the 
MOS 22 . On this account, a current oscillation of a main current 
carrying though the main IGBT is repressed. 
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»0«&*l»jb1-*o 

[»at#«] r- gbtio^ 
m r g b t i 8 tzmmmti, m-smtm^ y- y 

2 2^t7^t), »tt«fcffi«ifl;2 8C0WSB^h 7>v 
2 4^J:"5a»StL5 0 £W*»MfKJ: *)£I GB 
T 1 0 0««tf*iBJDl-* t ^ I G B T 1 8 <7>W8Sj&* 
tttHlU t£mi£fiL2 6<7)^tUmtt^h7>v^^ 2 2 O 

A*<DY- HWEsMSTU £1 GBT 1 0 i:«as I G 
BT18 0fgWt*o A£<or-Hff/h7> 
V7s9 2 4^)LSv^EJaTici"&fc h7>y**2 4 

^7k4)j, if tt&u&ft 2 8 ^tjtajsst 2 6 

£;fi* 0 loft*, *tt«aw8ttt^**J>f)ii, F7 

>V*9 2 2<T>Y- h«E^*S5< >9 . A*<9^-hS 
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10:il GBT 

1 2 : v*vzm 
1 4 : nuv*nm 

1 8 : ttffll-GBT 

2 2,24: NSMOSFET 

2 6 : ^mt2fet 

2 8 : mbttttf&tt 

3 0 zY-hmm 
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£ l !tzmt}m%%*t Lrm^^htih^ 

[0 0 0 2 ] 

vX^y-^->t7t^ l JX^ (GTOt^'J^ 

*f7>y7^ (£IT\ MOS FETfcffc1-*o ) ^« 
|y-F^^f-7h7>^^ (WT, IGBTk* 

Tft^oo^o *<Z> + -e<> I GBTIi, 

[0 0 0 3] I GBT£-f >/<-^uaJEL3t»*U, 

rt±. a«»«B, aaK«B. a«tt«B^«B» 

-a i g bt**H^k* v1"&^*>^*t — AffitM* 
#§£L*: h> J GBTKfia;*:**»3&?i**U I 

[0 0 0 4] **»4«*««KiaKi: LTI±. «*. 
tf. ±T7-Ai*«tS±I GBTh3fe?iJS^^ttr 

± i g b Toa«sttt«tBi-*ia«a*ajffl igbt, 
awsMfttaffl i gbtox^ * *K»a$*i-caw3L* 
«ai-*«ffijs«u itaftasiGBToy-htx 

*MR1-4M0S FET, at««tti« I GBToy- 
(i, ± I GBTOT'SiS^^Uii, r-b«ffiUHiinS 

u4ori3i). amsfcftflsflj i GBTtnii gbto 

1/1 0 0 0- 1/1 0 0 0 OSK^«tm«8t* f 8tt#t* 
MOS FETJ±3i-7W«SuaiJ¥5*t, 4IGBT 

[0005] *«^*t-a^*<&*sw*» 

4u iiGBTta^iia^aii-sfc, a«%&u 

ffl I GBTU8Kn-*«tB«»<>*liDL. ^£UffigiM®0 
ftffllE^tio i^UKA'MOSFETOL 
#v^JE^^x>2> fc, M0SFET3& f *>»:*oty- 
hWEa f y- h&t/ttMOS FETfcK* »3#EE$*U 



#IGBT^y-ME4*iTt4t, ^IGBTOl 

a««Kfl^«6»^£i GBT£i*ai- 

L-C(±. # W6 - 1 3 2 3 5 4-^&«^**f hlxho 
[0 0 0 6] 

«HEItt - e(i> £ I G B T ^ = U ^ * KSM** * WSEll 
*«A*fc«RHtt*nttfisU iIGBT^)ni/^t 

0WSlftL/:hi^ ±1 GBT<7>= U***aW*« 

IGBT^«Lfe5t5S^**o 1" a* 
*«BEIK*WlsLfcfc *KI±* 5-1 GBTcor- M 
JEcof&TUff o T £ I G B T imti&±.wwL& -t ^Sl 
SMfcffifll I GBT ZmvZ&lh'&iiM.tft ti:iW?t4' 

IM^SS* #IGBT^y-ME^l^ 

d * 7 -f - * \z x *) % a*»«aiaB<0«Mi^ f « 
[ooo7] *%^^i^jti. «a»ffcB$K. t^awm 

* C 4: rfX § £ ¥*«:»«<0«fi[||B J3 <fc <D%m® 
[0 0 0 8] 

[aas:»ftt-5fcft<o*a] «ria b a /c^ 
^m^mm^^m^r^^^i^mmz^x. ± 

^^amm^^maLmJE^#s^^mB£^iiSpu 
^*flsf6iii*?^a***^»* s ujecT*ai«ffiSE» 

[0 0 0 9] ±IE*»fl«llO«B[l|»S:*ai-*UIR 

ftttl*3lt^^aKK8t^«^Ul& CtlttE^fS 



u asaaff ^sfitM £i§5ft*i<o£ffl^£»)i- 

[0 0 10] ifc*»P!li, WfWBBEKJc-tTtfS • * 

maimm snzi.^mtemmizi-ztiii- x v» * 

#ftt, *itt*ffiffi*#aw««*]£a*tt£«*riB;c.Jfc 
KJettJGlT C 4 o i: * U ±a*##IBI6*^- £ EPiJO S 
[0 0 1 1 ] fflK¥*fl&BOfitffls]K*ttj£1-Stc||t 

s ii 4 un m)E* { i£^flim t k 4 ^> * t £ u ±fle**# 

[0 0 12] tirlE#^«#Kao3fiiSgIK«:4lJ£-r«u' 

[0 0 13] (1) *3KttMMHP«> } %il?4 < 1 1± 
**#lfi»3lHFJ±IMtr- h Sit 

[0014] < 2 ) iiMMMEIMtfP t , f£***ffitt 
[0 0 15] fTffiv^-fft^w^S^SBwftSIIlKli, 

[0 0 16] HirfeL£4M8:K »J»«£E* f ±*3fc 
E« * * $ CIS £ T £JMMMB»*f t fil^VflcttlkX 

atflMrau «xvE£«¥aeK££j:£KiftKBE4 f 



XT-is i l/esS+WfriBlfcXT-tSKii****'^-* - * k 

*^KflsoTm*«m«»#a©s»*ffi*^T-r*«> 

«»*»&i:4«>4:l»jh-r4wi:*«-C*. ¥>R*KB«>fll 
[0 0 17] 

Jar. *tt»s*Hffi 

[0018] Mitt. 

1 0#Rltf)iiTi5.'), ±IGBT10OiS?> 

ffil 4i:gS?ntv^„ -5-LTiI GBTl 0£i§a 

ti»4. igmffiffiSIHK 1 6l±lfcffi I GBT1 8, r- 
H«tiL2 0> NScOMOSFETf#fiS;?tt^ h5>v 

2 2, 2 4 , «tUtgfit2 6, *§#J&£iS}gijT;2 8 
x.TSS?ntv>5 0 ttaiGBTl 8 

SE^t LT. ±^frtgS&^-e*4±I GBTlOt 
^9iJ*cSa?tfCi5»3, 3l/?H f 3Vntil4i: 

r- gbt i ony- bizmmsn 
x^z 1 ttt:y- h«#t2 o fcrt-Lrr- n«3 o 

-xS v *a*tfcUiJg8t2 6 t h 7>v^. ? 2 

-f v#fttli I G B T 1 8 oy- !> v-*tJ* 
■3^3 v 1 2 \Z&%LZixX^& a Z<D\>?>zSA? 

2 2 11, y-l-tEi'LS^lE (KJeffi) 
Stw<0**>fc*ot, AjSKiJltSv'- h«BE (WW 
SEE) *3l#T»f-C, ± I G B T 1 0 waaaSil (±* 
X) fcftffll GBT1 8<Oittt (^mmssL) t** 

^-fr^iimat'Sa^ai^t/T'- Ywziz&txA&n 

«Sifrv>4 0 «i±JStS:2 6 li*UtttUttSt2 8ttt 
C^ffi IGBT1 8<0iS ^ti?^ lEffi 1 2 CI 
yiJlwS^S^-CiJ "J, ^tU I GBT 1 8 Kifctl&XMi: 

4 0 h 7 2 4ti KU"f V7j*^ffiaSt2 6 fc»8b 

a® 1 2 K&i&stL, r- h**^ai i gbt i 8<oy- 

h»CftSc*#l.rv»*o w<7? h7>v^# 2 4 l±t£iiJ I G 
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BT 1 8^t>C^^y-hSE (L£ 

SEE) 3&*AjftUg|lSnS^-Cv^ fc £Kti*>fc&oTffi 

S^mEEfilTK&^fci: £K(i*7fc& >K $£tti I G B 
T18^x; y ?®&^ffi&)&thm.tii2 8 mLT^ 
ffl I G B T 1 8 <DJ- < v t W± («8tt«IESe«¥a^9: 

[0 0 19] ±E*fl»ii5v^"C, hm®3 0tc±I 
GBT 1 0 ^IEH)1-^^:^cor- hmJEri T £n;DO£:*x& 
fc. wOr- h«ffi(±r- HSSE2 OSr^LT^I GB 
T 1 0 fc^ft I G B T 1 8 <DY- Y tcEPSD$;H, ±. I G 

b t i o fc±mat3&*9tt*u- e^tB i g b t 1 8 K«m«ai 
^oK^l^o do^tbm^tiimi^^ i / i ooo-i/ 

1 0 0 0 OSROfCKSl^iirv^o f LT± I GB 

h7 >*ja* 2 2\±*7<n&m\zfemzti 

[0 0 2 0] ±1 GBT 1 O^SjR^tLTv^ia 

g b t i o na*4r±«a£^atL* fc , 4&u igbti- 

I G B T 1 0 0±««i5 <£ tfftffi I G B T 1 8 t 

LSv»«ff£JLT^fiTi-*fc, F7>v^^2 4^t7 
fc£*o h7>v**2 4J&**7K4*fc, ttttl GB 

Ti8w57^« (ttuset) ii^msta;2 6cos 

2 2<DY- Y\zm&ZiX*Y- hmJBEV s 

*B«a^*^, avxttssifti 6<oMft<Dmt, ± 

«SiEOiiinfcv*ofc7<f - K><7 ?K-fc*±«aE0>«ft 
S:l»ih1-*Clfc?ft f -C*5fc kti:, ±K«<oa»U#o 

[0 0 2 1 ] 2 2 K L 



[0 0 2 2] #*JWKSUi* EI 1 2 
4C0«t?*)U, ^'^f-7 h7>v^n 2S:K«t?t<> 

[ 0 0 2 3] MOS FETtfM^/: h7>v*? 2 
4 oftfc *) 7 h 7 > * 3 2 Srfflv** 

fc, ;<>f #-7 h 7 > * 3 2<7>*>U$tC£lt£'f > 
tT-^>>U±MOS FETO*>B$fc£tt£^ >e-^ 
J: 0 4'hSv*fc*!>, »ttttfflatrt2 8^jffl»a*S: 
iB^SCfc^-CiSo 1-4 5£1ifB*K*3^T\ ^ 
#-■7 h7>v*? 3 2KJ:oT»flb|JMJjgift;2 8 <DM 
fcs »tt«asfitfl;2 8OM»^M0SF E 
T J: 9 4fi>f >bT-^>xot^"CjH»$ix/cCfc^3fc 
"9, ^«ft^j3ttS*ffilfitS^«»t««:«im«lfi;2 6 0 

tetflM^ X o TlS^-f * C fc 7^~C § & o 2fc/Wtf-7 

h 7 > vX^ 3 2 (± b 7 > * 2 4 J: •) ^f^t^fX 
[0 0 2 4] -^WOJdsa^jtJIMgJSSrHaUL 

[0025] *jt*»3Bt±. Hius5-r»«i*aatn:2 

-So 

[0 0 2 6 ] ^tt^JKKfc^Ttt. h 7 > vX ^ 2 4 

*««aiat(t2 6.fcityy^«asixr4J0, ^m%n 

«*^L,. «BBU&ltf1?«F^, b7>v** 2 4 7&^7 
fcj&o/cfc §Uti> «ffi«tn;2 6<OjStfta^ h7>v^ 

««SE«R!hI»1 6 0»f¥«FH{±, f7>y^^ 
2 4**^7fc4oT*-f >tT-^>^fc45^a«>.- 1*£B 
a&L2 6 tc. «atta)##^ffiv»»«i«m«ifl:2 8 

iDLfetofcn«4»ftfc«?*o saj^aia 

*HJfi3B!K^J:*lIB*:fflv^Cfc^«aS L< , • 

[0 0 2 7] iNE«-lllt«S^«ftt«a*Xfi&SI§IKl 
6 Sri|t*#*jio»«±^Jll61-*UIBLTId:,.*m I 
G B T 1 8 < IB4-oO**#f 7 L 
TftllUKf 7^i: U «tm I GBT 1 8 *-fe>^-fe;u 
ttlGBTfcL. GBTtS»f 7 

7 J t^MT|ISt>5:i:^l^L^ 0 «r<0®/££ 

T-S^i->5>fc§i: 19 fc»ja.ft»4:fi«i-*C:i:* f "CS* 
fc fc ttc, ffirj* hfkisJiCf/hfifttia&cfc^-C* 

fc»cj: i)Rtt-oa**«rJfi-Cfc3ft«T**o 



[0 0 2 8] *5fe^*C J:4flSa«BIIIB 1 6 i 

&mtLtz I GBTf 7 y<?) l"f T ^ h *IH4U*-ro 
H5(ilB4 0X-Y»K»TKrB^^**o BUKfcV/* 
T, — oo*i£1**-*7 p Kt±y- F^ v ;K70h X; 

7 ^<;K 7 0 2 , a«8tt«HlHlK^dE®*7 0 3, r 
-hEU7 0 4 , *SE«a«tt7 0 5. »EEff»«*7 

0 6^flESii-Cv^ 0 Y- h/N'-y K701 1*^7^ 

?F£j&£ftTi3*K K7 0 Kir-hlS3 0 

CftttSitTv^o J. 5 *y *^*y K 7 0 2 itTvfftn 

*K CL<Z).x.$ ? K7 0 2li±I GBT 1 0. 

igbti8<t)x57^ tmstzuzo i^mm^mmm 
3Bis«*7 o 3 ^(ia«a«Hiiii»i 6 £fjtj&i-*&s 

v^y K7 o i KSHrasfL*:*'- hm/±£sa^s 
%#;§is&7 o 5 i*±isft<3«a*act a 

t LXMf&ZtiT&t), GBT 

1 0W«8*Ltv^ o »S«#««7 0 6t±^^It 

[0 0 2 9] $^#IGBT10, 
Wz£tT-2> ^ Is ? 1 4 tidl 5 U^i" J: -9 ^» =3 U ^ 

^^ffi8 2 7 t Lr**ft:*SJiU?Bdc$^-CV^ 0 3 
U^^mffi8 2 7_htC(i3 *Jf 8 0 1, /^7t< 

8 0 2, KU 7 hJf8 0 ZmmZtiXS*), K'J7F 
8 0 3±K(*£I GBT 1 0, I GBT 1 8, v^- 

vmuz o. ^maeL2 6 

8 0 6 *y , 8 0 7li**- h*8IMS* 80 

8liy-hl!ffi, 8 0 9liBtffcR* 8 1 0 *±jEWfW. 8 
1 lUMOSFET^-^i, 8 1 2liM0SFETp 
+«, 8 13liv-^8> 8 1 4 li KU-f >J1, 815 
liMOSFETy-MI, 8 1 6 l±7 -f KBtffc 
R, 8 1 7ti7^;iWf. 8 1 Sii^JSflvVnvJSJn: 
J§. 8 2 0tt.x$ y ?m&, 8 2 1 ti^ffi I GBT 1 8 
Ox*y^M, 8 2 2liV-X»I, 8 2 3tiKU-Y 

>m®> 8 2 4, 8 2 5<±^eflv»; 3>jstft^mffi, 

8 2 6l±Y- h^7K7 0 1 tCg^^tL^r- h^y K 
X<hZo ^LT«-^t±&S^#IS H B H v'; =*>fcJ:*E 

[0 0 3 0] *St*«ffl*cJ:#itf, ®mS£l*^ll»l 6 
I GBT^y^cj|aMk-r*c kUJ: 9, i§ 

ittt'i^ilGBTlO ti§m^«S[lIKl 6t^E 



[0 0 3 l ] £*£«iKftB(altt l 6 t 

i:L^otRWt«o 
[0 0 3 2 ] Q6 U£^T, >f >/<-*l±, 
A^S^4 OK 4 0 2 t , Effl^tii^ST- t LT£S£ 
iiJ^4 0 3 . 4 0 4 , 4 0 SSrWxTiS'K SEE A 
*M : F4 OK 4 0 2 tX»ttJS?4 0 3 - 4 0 5 t 
10. 4 12, 4 14, T7-A4 1 
K 4 13, 4 1 5, ««/>ft-K4 1 6-4 2 U« 
Eft fcflTV** 0 ±7- A 4 10-414 tT7-A 4 

11-41 sii-tii-pftttMuftastL, Kyij»a.«* f 
xata*a : F4 0 3> 40 4. 4 0 su-e-ftwfta* 

fltv^o -e*Lr±T»A 410i:T7-A41 Ut 
Y ^*ffi**SEL, 17-A4 1 2tT7-A4 

1 3 "CM >^<-^*ffi*«ticL, ±7-A 4 1 4 tTT 
-A4 1 5"CY W*-*ijM2£tSi£U 17-A4 1 0 
-4 14 t T7-A 4 11-41 5tCli^^-r^- K 
4 16-421 3**ffi£yiJ««3ftTv** 0 4 1 

0-414, T7-A 411-415 I G 

BT 1 0 tMiffiliKl 6 Sr«x.r»SK^fLri3 

*k &t-2*<d^i gbt i Qtfm<g.<7>mmxmMi-z> 

ZtJiZX *} , IffifcA^SS^- 4 0 1 , 4 0 2 KHJSD $ *tfc 
tt«K»*H«^*****cJElftLrS!aEB»iB : F4 0 
3 -4 0 5 i:aj«Ct^tl-5o 
[0 0 3 3 ] *H«S3Bffltci3»t*W>^-^(±, #r- 
i,O±IGBT10 ^a«»ffiSIUK 1 6 a*tt*t h tlX 

& c t a*-c § a t k t tz % vmnitmz j 4 x&fnt-r 

<7>fc«>fcSia«»fc7-f ;u^0tt^JSiE*E*SrS!Ci9#*t 

[0034] m^nmmm^^xit. ^m»vm 
m*&£ zm*mitmb*=F tLtiGBTisv^t 

Olco^-c&^Trt*. I GBTfcHseSiT-* tO-Cli^ 
tf, IGBTOfttjlJCv M0SFET^A>f#-5f 
[0 0 3 5] i iltt9fcttffIS» 1 6 t ITIi, HI 1 

:ttt^o ^x.Jf> H>y^^ 2 2, 2 4 4:1190 
tcStn:^»At. #f7>v^^ 2 2. 2 4<nY-hm 
JE^rP^L/c»}, ±1 GBT 1 0<DY- Y tfeth I GB 
T 1 8 cor- h t <0MUafit*#A L. W#<0»ft^l* 
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ZZt Lv». 
[0 0 3 6 ] 

o / ^ x \z x o r H»*^ ^flWI- * w * a 

[BffiOffi|iftK91I 

[ill *%W^*l^lli(t3Bffl**i"!Htt«*BI^* 



[El 2] **MO«2<0HifiJBffl«r^i-|slB*JS!i:BI"C* 
[113] *«M^*3 0*!k«ffl«:^-riBtt«iatBI-e* 

co i GBTf 77 , oi/-f7-) hjijsei 

[115] H4 0X-YjHlUf&a»fffiBI"C l *So 
[116] *«WKJ:*a«8tt«aisll»taJCEL^:^ 

[ff*«)RW 

10 ±1 GBT 

1 6 i&VdE4£SH& 
18 «tas I G B T 

2 2 , 2 4 YJ>VA9 (MO S F E T) 
2 6 tfctb&Jn; 

2 8 *Mbtttu»gt . 



[HI] 



[19 2] 



'10 





2 2 



1 0 : ilGBT 

1 2 : :n* 

1 4 : =JL/£*«g 

1 8 :#£&IGBT 
24 : NfiMOSFET 

2 6 : tftffiSJt 

2 8 : ffiS&^ffiffi^ 

3 0 : 4*- MM 
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